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Amepdmen ts to Claims 

1, (Cuixently amended) A method of constructing a population of altered heavy chain 
variable region encoding nucleic acids, conapising: 

A) providing vi$ual representations of first and second reference amino acid 
sequences, said first reference sequence comprising the sequence of a donor heavy 
chain variable region, said donor variable region comprising i) non-human donor 
framework regions and ii) three non-human donor complementarity-determining 
regions as defined by the combined definitions of Kabat and Chothia; said second 
reference sequence comprising the sequence of an acceptor heavy chain variable 
region comprising human acceptor framework regions; 

B) synthesizing [[a)]] i) a population of first oligonucleotides encoding 
portions of said human acceptor framework regions of said acceptor heavy chain 
variable region to crontG encoded portions to create encoded portions, wherein said 
encoded portions of said human acceptor framework regions when compared to said 
second reference sequence are unmodified; and [[b)]] iil a population of second 
oligonucleotides, encoding [[i)]] at least a portion of a first complementarity- 
determining region s selected from the ^oup consisting of HCDRL HCDR2 and 
HCX)R3 which has been modified when compared to the non-human donor 
complementaritv-determining regions of said first reference that han boon modifiod 
s o as to creat e a modifi ie d first complomontoritjT detormining rogion» said fir^t 
ee mplcmcntority det e rmining r e gion se lected from th e group con s isting of HCDRI, 
ii CDR2 and HCDR3, wherein said modified first compl e m e ntarity det e r^ ggeoaijag 
r e gion corryriooa q different amino acid at on e or more pooitionG whon oomporod to 
the corr e sponding non human donor complementarity d e termining regions of said 
first reference s equence and ii) one or more portions of unmodified fram e work 
r e gion s said population of second oligonucleotides comprising at least portions which 
are capable of hybridizing to said first oligonucleotides; 

C) mixing said population of first oligonucleotides with said population of 
second oligonucleotides so as to create overlapping oligonucleotides; and 
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D) treating said overlapping oligonucleotides under conditions such that a 
population of altered heavy chain variable rogioja encoding nucleic Qcida is 
construct e d, wherein the human acceptor frameworic regions encoded by said altered 
hoa>Ty chain variabl e region - encoding nucleic acid$ axe unmodifiod with respect to 
said second roforonco ocqu e nce. nucleic acids encoding heavy t;:hain variable regions 
comprising unmodified framework regions and at least one modified CDR region is 
constructed, 

2. (Cancelled) 

3. (Currently amended) The method of Qaim 1 , further comprising the step of (E) 
coexpressing said population of afeefed heavy chain variable region encoding nucleic 
acids with a light chain variable region encoding nucleic acid so as to produce a 
diverse population of altered heteromeric variable regions, 

4. (Cancelled) 

5. (Cancelled) 

6. (Cancelled) 

7- (Currently amended) A method of constructing a population of altered light 
chain variable region encoding nucleic acids, comprising: 

A) providing visual representations of first and second reference amino acid 
sequences, said first reference sequence comprising the sequence of a donor light chain 
variable region, said donor variable region comprising i) non-human donor framework 
regions and ii) three non-human donor complementarity-determining regions as defined by 
the combined definitions of Kabat and Chothia; said second reference sequence comprising 
the sequence of an acceptor light chain variable region comprising human acceptor 
franoework regions; 

B) synthesizing [[a]] i) a population of first oligonucleotides encoding 
portions of said human acceptor fi-amework regions of said acceptor light chain 
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variable region to oroatc encoded portions , wherein said encoded portions of said 
human acceptor framework regions when compared to said second reference sequence 
are unmodified; and f[b)]J uX a population of second 

oligonucleotides, each encoding ii) at least a portion of a first complementarity 
determining region selected fro m the group consisting of LCDRT. LCDR2 and 
LCDR3 which has been modified when compared to the non-human dnnnr 
complementarity-determ ining regions of said first reference that hnr, h(v*n mndifinji 
so OS to create a modified first complomGntarity determining rpgion, said firot 
complomcntQrit> ' dal m mining region selected from the group conflicting of LCDRi y 
$a CDR2 and LCDR3, wherein caid modified first complomontarity dotormining region 
compri s es a different amino acid at one or mor e positions when comporod to the 
corr e sponding non human donor complementarity^ dotormining regions of said first 
rcforonoo ooquence and ii) one or more portions of unmodified fram e work regions 
said popu lation of second oligonucleotides comprising at least portions which are 
capable of hybridizing to said first oligonucleotides; 

C) mixing said first oligonucleotides with said population of second 
oligonucleotides as to create overlapping oligonucleotides; and 

D) treating said overlapping oligonucleotides under conditions such that a 
population of alterod light chain variable region encoding nuoloio acids i$ constructed, 
wherein the human acooptor framework regions encoded by paid alt e red ligfat chain 
variable region encoding nuoloio acids ore unmodified with roGpoot to said odcond 
refer e nce scquoncc. nucleib acids encoding light chain variable regions comprising 
unmodified firamework regions and at least one modified C3DR region is constructed. 

S. (Cancelled) 

9. (Currently amended) The method of Claim 7, further comprising the step of (E) 
coexpressing said population of dlt^ped light chain variable region encoding nucleic 
acids with a heavy chain variable region encoding nucleic acid so as to produce a 
diverse population of altered heteromeric variable regions. 
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10, .(Cancelled) 
IL (Cancelled) 

12. (CanceUed) 

13. (Currently amended) A method of constmcting a population of altered 
heavy chain variable region encoding nucleic acids, comprising: 

A) providing visual representations of first and second reference amino acid 
sequences, said first reference sequence comprising the sequence of a donor heavy 
chain variable region, said donor variable region comprising i) non-human donor 
framework regions and ii) three non-human donor complementarity-deiermining 
regions as defined by the combined definitions of Kabat and Chothia; said second 
reference sequence comprising the sequence of an acceptor heavy chain variable 
region comprising human acc^tor framework regions; 

B) synthesizing [[a]] a population of first oligonucleotides, eaefe encoding at 
least a portion of a first complementarity-determining region selected from the group 
consisting of HCDRL HCDR2 and HC DR3 which ^ a^^has been modified-se-aMe 
create a modified first complemontarity det e rmining r e gion} said first 
complementarity dGtcmiimng region s olccted from the group consisting of HCDRI, - 
HCDR2 and HCDR3, wherein said modified first complemontority dotcrmiH iag 

. region comprises a difForont amino acid at one or more position s w hen compared to 
the oorrosponding non-human donor complementarity determining regions of said 
first reference sequence; and [[b]] n) a population of second oligonucleotides 
encoding [[i)]l portions of said human acceptor framework regions^ of said acc e ptor 
heavy chain variable regions to create encoded portions, wherein said encoded 
portions of said human acceptor framework regions are unmodified when compared 
to said second reference sequence arc unmodified , said population of second 
oligonucleotides comprising at least portions and ii) one or moro portiono of a 
complementarity dctennining region w hich are capable of hybridizing to said 
population of first oligonucleotides; 
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C) mixing said population of first, oligonucleotides with said second oligonucleotides 
as to create ovesrlapping oligonucleotides; and 

D) tceatiag said overlapping oligonucleotides under conditions such that a population 
of altered heavy chain variable region encoding nucleic acids i s coi3 t $truotod, wherein 
the human acceptor fhunowork r e gion s cnoodod by said altered hoa\yy chain variable 
ge gion encoding nuolcic acids arc unmodified with roDpcct to said second reforonoo 
sequ e nc e , nucleic acids encoding heavy chain variable regions comprisi np; unmodified 
framework regions and at least one modified CDR region is constructed. 

14. (Cancelled) 

15- (Currently amended) The method of Claim 13, further conaprising the step of 
(E) coexprcssing said population of a kcred heavy chain variable region 
encoding nucleic acids with a light chain variable region encoding nucleic acid 
so as to produce a diverse population of altered heteromeric variable regions. 

16. (Cancelled) 

17. (CanceUed) 

18. (Cancelled)- 

19. (Currently amended) A method of constructing a population of altered light 
chain variable region encoding nucleic acids, comprising: 

A) providing visual representations of first and second reference amino acid 
sequences, said first reference sequence comprising the sequence of a donor light 
chain variable region, said donor variable region comprising i) non-human donor 
framework regions and ii) three non-human donor complementarity-deteraiining 
regions as defined by the combined definitions of Kabat and Chothia; said second 
reference sequence comprising tiie sequence of an acceptor light chain variable region 
. comprising human acceptor framework regions; 
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B) synthesizing [[a)]] i) a pofpulation of first oligonucleotides* eaefe encoding 
at least, a portion of a first complementarity-determiniag region selected from the 
group consistiDg of LO DRL LCDR2 and LCDR3. which ^ ba^as been modified-se^ 
to crcatq a modifi e d first complom o htarity d e termining region, said fire t 
complementarity determining rogjon sclQcted from the group consisting of LCDRI, 
fe €DR2 ond wherein said modifiod .first oojupl e mentarity determining region 

. comprijseo.a different amino acid at one or more positions w hen compared to the 
coir e spdnding non-human donor complementarity detemiining regions of said first 
reference sequence; and [[b]] n) a population of second oligonucleotides encoding i> 
i) portions of said human acceptor framework regions^ of said acooptor light chain 
variabl e r e gions to creat e encod e d portions, wherein said encoded portions of said 
human acceptor fraimework regions are unmodified when compared to said second 
reference sequence ore unmodified , said population of second oligonucleotides 
comprising at least portions and ii) on e" Qr more portions of a complem e ntarity 
det e rmining - r e giQa - w hich are capable of hybridizing to said population of first 
oligonucleotides; 

C) mixing said population of first oligonucleotides with said second 
oligonucleotides as to create overlapping oligonucleotides; and 

D) treating said overlapping oligonucleotides under conditions such that a 
population of altered hght chain variable r e gion encoding nucleic acids is construct e d, 
wherein tbe human ooccptor framework regions encoded by ooid alt e r e d light chain 
variable r e gion oncbding nuclcio acids are unmodified with rcQpoct to said second 
refGrenPo Doqucncc. nucleic acids encoding light chain variable regions comprising 
unmodified ft-amework regions and at least one modified CDR region is constructed. 

20. (Cancelled) 

21. (Currently amended) The method of Claim 19, further comprising the 
step of (E) coexpressing said population of ak^ed light chain variable region 

encoding nucleic acids with a heavy chain variable region encoding nucleic acid so as 
to produce a diverse population of altered heteromeric variable regions. 
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22, (Cancelled) 

23, (Cancelled) 

24, (Cancelled) 

25- (New) The method of claim 1 wherein, said population of nucleic acids encodiag 
heavy chain variable regions of step (D) comprises at least two modified 
conaplementarity-deteiinimng tegions. 

26- (New) The method of claim 1 wherein said population of nucleic acids encoding 
heavy chain variable regions of step (D) comprises at least three modified 
complementarity-detemodning regions. 

27. (New) The method of Claim 25, further comprising the step of (E) coexpressing 
said population of nucleic acids encoding heavy chain variable regions with 
nucleic acids encoding the light chain variable regions so as to produce a diverse 
population of altered heteromeric variable regions. 

28. (New) The method of Claim 26, further comprising the step of (E) coexpressing 
said population of nucleic acids encoding heavy chain variable regions with 
nucleic acids encoding a light chain variable region so as to produce a diverse 
population of altered heteromeric variable regions. 

29. (New) The method of claim 7 wherein, said population of nucleic acids encoding 
light chain variable regions of step (D) comprises at least two modified 
complementarity-determining regions. 

30. (New) The method of claim 7 wherein said population of nucleic acids encoding 
light chain variable regions of step (D) comprises at least three modified 
complementarity-determining regions. 
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31. (New) The method of Claioni 29 j&uther cojcnpri^ 

said population of nucleic acids encoding light chain variable regions with nucleic 
acids encoding a heavy chain variable region so as to produce a diverse population 
of altered heteromeric variable regions. 

32: (New) The niethod of Claim 30 ftmher comprising the step of (E) coexpie^ 

said population of jQucleic acids encoding light chain variable regions with nucleic 
acids encoding a heavy chain variable region so as to produce a diverse population 
of altered heteromeric variable regions. 

33. (New) The method of claim 13 wherein said population of nucleic acid$ of step 
(D) comprises at least two modified complementarity-deteimining regions. 

34. (New) The method of claim 13 wherein said populjatioo of nucleic acids of step 
(D) comprises at least three modified complementarity-determining regions, 

35. (New) The method of Claim 33 further comprising the step of (E) coexpressing 
said population of nucleic acids encoding heavy chain variable regions with 
nucleic acids encoding a light chain variable region so as to produce a diverse 
population of altered heteromeric variable regions. 

36. (New) The method of Claim 34 further comprising the step of (E) coexpressing 
said population of nucleic acids encoding heavy chain variable regions with 
nucleic acids encoding a ligjit chain variable region so as to produce a diverse 
population of altered heteromeric variable regions. 

37. (New) The method of claim 19 wherein, said population of nucleic acids of step 
(D) comprises at least two modified complementarity-determining regions. 
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38. (New) The method of claim 19 wherein said population of nucleic acids of step 
(D) comprises at least three modijBed complementarity-deteraiining regions. 

39. (New) The method of Claim 37 further comprising the step of (E) coexpressing 
said population 6f nucleic acids encoding light chain variable regions with nucleic 
acids encoding a heavy chain variable region so as to produce a diverse population 
of altered'heteromeric variable regions. 

40. (New) The method of Claim 38 further comprising the step of (E) co^pressiag 
said population of nucleic acids encoding light chain variable regions with nucleic 
acids encoding a heavy chain variable region so as to produce a diverse population 
of altered heteromeric variable regions. 

41. (New) A method of constructing a population of antibody variable regions 
comprising: 

A) constructing a population of nucleic acids encoding heavy chain variable 
regions comprising: 

i) providing visual representations of first and second reference amino acid 
sequences, said first reference sequence comprising the sequence of a donor heavy 
chain variable region, said donor variable region comprising a) non-human donor 
framework regions and b) three non-human donor complementarity-determiniing 
regions as defined by the combined definitions of Kabat and Chothia; said second 
reference sequence comprising the sequence of an acceptor heavy chain variable 
region comprising human acceptor frarnework regions; 

ii) synthesizing a) a population of first oligonucleotideSt encoding at least a 
portion of a first complementarity-detencnining region selected from the group 
consisting of HCDRI, HCDR2 and HCDR3, which has been modified when 
compared to the non-human donor complementarity determining region of said first 
reference sequence; and b) a population of second oligonucleotides encoding portions 
of said human acceptor framework regions* wherein said encoded portions of said 

, human acceptor framework regions are unmodified when compared to said second 
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referejice sequence, said popidation of second oligonucleotides comprising at least 
poitions which are capable of hybridizing to said population of first oligonucleotides; 

iii) mixing said population of jRurst oligonucleotides with said second 
oligonucleotides as to create overlapping oligonucleotides; and 

, iv) treating said overlapping oligonucleotides under conditions such that a 
population of nucleic acids encoding light chain variable regions comprising 
unmodified framework regions and at least one modified CDR regions is constructed; 

B) constructing a population of nucleic acids encoding light chain variable 
regions comprising: 

i) providing visual representations of third and fourth reference amino acid 
sequences, said third reference sequence comprising the sequence of a donor light 
chain variable region, said donor variable region comprising a) non-human donor 
framework regions and b) three non-human donor complementarity-detemiining 
regions as defined by the combined definitions of Kabat and Chothia; said fourth 
reference sequence comprising the sequence of an acceptor light chain variable region 
comprising human acceptor frameworic regions; 

ii) synthesizing a) a population of first oligonucleotides, encoding at least a 
portion of a first coinplementarity-detetmining region selected from the group 
consisting of LCDRI, LCDR2 and LXZDR3, which has been modified when compared 
to the non-human donor complementarity determining region of said first reference 
sequence; and b) a population of second oligonucleotides encoding portions of said 
human acceptor framewoilc regions, wherein said encoded portions of said human 
acceptor framework regions are unmodified when compared to said second reference 
sequence, said population of second oligonucleotides comprising at least portions 
which are capable of hybridizing to said population of first oligonucleotides; 

iii) mixing said population of first oligonucleotides with said second 
oligonucleotides as to create overlapping oligonucleotides; and 

iv) treating said overisqpping oligonucleotides under conditions such that a 
population of nucleic acids encoding light chain variable regions comprising 
unmodified framework regions and at least one modified CDR regions is constructed. 

C) coexpressing said population of nucleic adds encoding heavy chain variable regions 
with said popvilation of nucleic acids encoding hght chain variable regions to produce an 
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antibody variable region comprising unmodified heavy chain and light chain frameworks 
and at least one modified heavy chain complementarity-detenninmg region and at least 
one modified light chain complementarity-detemiining region. 

42. (New) The method of claim 41 wherein said antibody variable region foither 
comprises at least tibunee modified conaplementarity-detcrmining regions. 

43. (New) The method of claim 41 wherein said antibody variable region further 
comprises at least four modified complementarity-detennining regions. . 

44. : (New) Tlie method of claim 41 wherein said antibody variable region further 

comprises at least five modified complementarity-detejmining regions. 

45. (New) The method of claim 41 wherein said antibody variable region further 
comprises six modified complenientarity-detenmning regions. 
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